Abstract. In [3] and [4] A. Torgašev described all finite and infinite connected graphs having 3, 4 or 5 nonzero eigenvalues (not necessarily distinct). In the same papers he has given a general method how to describe all connected graphs with any fixed number of nonzero eigenvalues. In [2] M. Lepović applying his method described all finite connected graphs which have exactly 6 nonzero eigenvalues. We here describe all finite connected graphs with exactly 7 nonzero eigenvalues.
Introduction
Throughout the paper, G will denote a connected finite graph, |G| the order of G (i.e., the number of its vertices), V (G) will be the set of vertices of G, and n(G) will be the number of all nonzero eigenvalues of G (including multiplicities). Consider the following equivalence relation on V (G): two vertices x, y ∈ V (G) are equivalent if they are not adjacent and they have exactly the same neighbors. Let g be the corresponding quotient graph of G. We call g "the canonical graph" of G.
The canonical graph of a connected graph is also connected. A graph is called canonical if no pair of its vertices has the same neighbors. The importance of canonical graphs is given by the following theorem.
Theorem 1. [3, 4] For any graph G we have n(g) = n(G).
Let n 2 be a fixed integer. Denote by T (n) the set of all nonisomorphic graphs with exactly n nonzero eigenvalues, and by T c (n) the set of all canonical graphs belonging to T (n). By Theorem 1 is clear that describing the class T (n) is reduced to describing the class T c (n). In [3] and [4] it is also proved that the class T c (n) is finite for any n 2, and a general method for finding all graphs from the class T c (n) is given. In particular, it is proved that any graph G ∈ T c (n) has an induced subgraph H with n vertices, belonging to T c (n). Such a subgraph H can not have 0 in this spectrum, and we call it the "co-kernel" of G, or a "basic graph" of G. Clearly, each graph H ∈ T (n) of order n is canonical, and the set H of all such nonisomorphic graphs is evidently finite. Of course, a graph can have different co-kernels.
Since every vertex x ∈ V (G) V (H) is adjacent to some vertex in H, we have that |G| 2 n − 1, and there are no two vertices in V (G) V (H) which have the same neighbors.
The main result
By above properties, a possible method to generate all the graphs from the class T c (n) is clear. We start from the class H, and for any fixed graph H ∈ H, we apply the method of extension, so that each new added vertex is adjacent to some vertices of H and no two vertices have the same neighbors. Then we investigate all possible cases related to the adjacency relation of the new vertex and all added previously, and separate all the graphs of this type which belong to class T c (n). The previous procedure is obviously finite.
For n = 7 we get the following results. Among all 853 connected graphs with 7 vertices, there are exactly 342 graphs without zero in the spectrum. Hence, there are exactly 342 basic graphs in the class T c (7).
Creating a computer program for mentioned method of extension of these 342 graphs, after a long computer work we got the following result. Since it is almost impossible to expose this whole list, we have some statistics about nonisomorphic canonical graphs with seven nonzero eigenvalues (Table 1 ). In the table n is the number of vertices of graphs, m is the number of their edges and k is the number of nonisomorphic graphs with exactly seven nonzero eigenvalues which have n vertices and m edges.
From Table 1 we have that (n, k) ∈ {(7, 342), (8, 1384), (9, 3466), (10, 5400), (11, 5656), (12, 4031), (13, 2037), (14, 778), (15, 238), (16, 65), (17, 13), (18, 3)}, where k is the number of nonisomophic canonical graphs with exactly 7 nonzero eigenvalues with n vertices.
We have made a condensation of this result. Namely, the set T c (7) can be obviously ordered by the relation "to be induced subgraph", and we can separate only the corresponding maximal graphs. The set of all maximal graphs from this set is of course finite.
Making a computer program for separating maximal graphs from the class T c (7), we have got the following result. Table 2 . 0BD3 10FD 0BFE  085 13 40 0818 1060 0107 0087 04B5 034B 089F 091F 1167 10E7 0779 06F9 07FE  086 13 41 0488 0233 100F 0855 00F1 1166 03AB 09CD 0B0F 1476  06BB 0CDD 0F76  087 13 41 0148 0087 0207 049B 1079 0A65 11B6 01CF 034F 1336  0CF9 0E79 0FB6  088 13 41 0104 004B 0263 041B 10B5 014F 0C9D 051F 0367 0AE5  11FA 0EB5 0FFA  089 13 41 004B 01B0 0263 041B 08B5 094E 149D 0D1E 0B66 12E5  01FB 16B5 174E  090 13 41 0099 0162 021B 0463 08D5 1156 0BAC 0A57 15AC 1457  01FB 0EAD 172E  091 13 42 0113 04A8 080F 0171 120F 086D 02BB 0AD6 126D where n1 is the ordering number of maximal graph, n2 the number of its vertices, n3 the number of its edges and a1, a2, a3, . . ., an 2 denote the rows of adjacency matrix. The coding is made by converting the row of adjacency matrix from binary cod into hexadecimal.
We notice that for each graph from the above table the corresponding basic graph is always induced by its first 7 vertices. So it can be easily found.
From Table 2 we have that there exist exactly 13 maximal graphs of order 7, 4 graphs of order 8, 18 graphs of order 9, 2 graphs of order 10, 32 graphs of order 11, 13 graphs of order 12, 63 graphs of order 13, 11 graphs of order 14, 19 graphs of order 15, 5 graphs of order 16 and 3 graphs of order 18.
Any other canonical graph with 7 nonzero eigenvalues is then an induced subgraph of the 183 maximal graphs and an overgraph of the corresponding basic graph of this maximal graph. Hence, the complete list of all canonical graphs with 7 nonzero eigenvalues can be easily generated by Table 1. 
